Recognizing the high prevalence of human immunodeficiency virus (HIV)-positive women and girls who are either at risk for or suffer from intimate partner violence (IPV) and the overlapping challenges posed by both public health issues, the White House established an Interagency Federal Working Group to address the intersection of both public health issues in 2012. We conducted this systematic review in response to the Working Group's charge to identify and describe interventions that address both IPV and HIV among women. We identified 14 studies that met our inclusion criteria, including seven studies (nine unique intervention arms) that significantly affected at least one outcome related to IPV and HIV. In this article, we examine the characteristics of these studies including core components, intervention populations, and effectiveness data. We highlight opportunities to improve the effectiveness of existing interventions, guide future research about IPV and HIV, and inform prevention programmatic delivery. This knowledge will improve the lives of populations at risk, reduce genderrelated health disparities, and ultimately reduce the societal burden of both public health issues.
Introduction
Women who have experienced intimate partner violence (IPV) are at increased risk of getting and transmitting human immunodeficiency virus (HIV). Likewise, women who are HIV-positive are at increased risk for experiencing IPV. The coexisting and mutually reinforcing relationship between HIV and IPV that makes each one worse than it would be without the other is referred to as "syndemic" [1] -HIV exacerbates the risk of IPV and IPV compounds the risk of HIV in a woman [1, 2] . This syndemic is particularly devastating to women as they are affected by biological, psychological, and behavioral conditions that place them at disproportionate risk for IPV and HIV [2] [3] [4] [5] . This negative interaction poses a devastating threat to the quality of life of women and results in a large overall burden to society [2, 5, 6] . It is important to address these issues separately, but the frequent co-occurrence of HIV and IPV creates a need to address both issues simultaneously through prevention programs. The goal of this systematic review is to synthesize the published literature, including core components, regarding primary prevention interventions that address both IPV and HIV among women ("dual-focused interventions") and identify information to guide future research, program development, and technical assistance efforts.
In a 2013 study of more than 80 countries, the World Health Organization (WHO) estimated the lifetime IPV prevalence among ever-partnered women was highest in lowto middle-income regions, like Southeast Asia (37.7%) and Africa (36.6%) and lowest in the high income regions, such as Europe (25.4%) and the Western Pacific (24.6%) [7] . The most recent report (2010) (2011) (2012) ) from the National Intimate Partner and Sexual Violence Survey (NISVS) estimated that 37.3% (approximately 45 million) of women in the US have experienced any contact sexual violence, physical violence and/or stalking victimization by an intimate partner in their lifetime, and 6.6% (almost 8 million) experienced these forms of violence in the year prior to the survey [8] .
HIV is also a major public health concern. Worldwide, there are approximately 36.7 million people living with HIV, 1 3 and 17.8 million are women, constituting 51% of all adults living with HIV [9, 10] . The research shows that low-and middle-income countries have the highest IPV and HIV prevalence rates [7, 11] and that most of those living with HIV reside in sub-Saharan Africa (70%) [11] . In the US, there are an estimated 1.1 million adults and adolescents living with HIV, and women account for 23% of them according to the Centers for Disease Control and Prevention (CDC) [11] . Of these women, 12% are undiagnosed [11] .
IPV/HIV Co-occurrence Among Women
The association between IPV and HIV has been studied broadly both in the US and international settings. Gender inequalities and social norms have been shown to be key drivers of both IPV and HIV, and they mediate the relation between abuse and HIV transmission as they give power to men over women and reduce women's ability to negotiate health threats [12, 13] . Research shows that women who experience IPV are more likely to report engaging in risky sexual behaviors such as condomless sex and having multiple sex partners; contracting a sexually transmitted infection (STI); having an unwanted pregnancy or unsafe abortion; and infertility [3, 4, [14] [15] [16] [17] . A woman may also be at increased risk for HIV if she is unable to engage in safer sex behaviors (i.e., negotiate condom use), have control over her sexuality, or is forced to have sex with an HIV-positive partner [3, 4, 18, 19] . Data show that women who report a history of IPV in their lifetimes are two times as likely to have gotten an HIV test as women who do not report a history of IPV, which suggests increased perceived risk of contracting HIV among women who have experienced IPV [20] . In addition, Maher et al. found no relationship between refusal to be tested for HIV and having experienced IPV though there is little research on this association [21] . Since experiencing IPV and fears of partner notification have not shown to be reasons for declining an HIV test, there may be opportunities for appropriate referrals from providers (i.e., IPV prevention service providers) among this at-risk population [21] .
Research shows that among HIV-positive women in the US, 55% have experienced IPV at some point in their lifetime [22] . This rate is much higher than the overall national rate among women (37.2%) reported in NISVS, which is a nationally representative sample of women 18 years and older in the US [8] . Several studies show that women who are HIV-positive may experience IPV following disclosure of their HIV-positive serostatus to their partners [23] [24] [25] . Furthermore, IPV can occur more frequently and be more severe among HIV-positive women compared to those who are not HIV-positive due to increased susceptibility to risk factors for IPV, especially upon initial disclosure of HIVpositive status [26] .
Prevention Efforts
Primary prevention of IPV has largely focused on preventing first-time perpetration [27] . Although both men and women report experiencing IPV, the majority of prevention efforts have focused on male-perpetrated IPV against women [27] . While prevention strategies that target perpetrators are critical for primary prevention of IPV, interventions are also needed to understand and effectively address risk and protective factors associated with intimate partner violence victimization. A number of approaches that may be promising for preventing IPV victimization among women tend to focus on empowering and supporting girls and women [28] . These approaches include policies and programs that seek to improve economic security for girls and strengthen educational, employment, and community engagement opportunities, e.g., microfinance to offer savings and loans opportunities to raise the financial status of women and their families [29] . However, microfinance has only been found to be effective through randomized controlled trials outside the US for preventing IPV in women. The Jewellery Education for Women Empowering Their Lives (JEWEL) study, a pilot study in Baltimore, Maryland, showed significant reductions in receiving drugs or money for sex, the median number of sex trade partners per month, the amount of money spent on drugs daily, and daily crack use among women in the study. However, it did not include a comparison group [30] . In addition, while IPV prevention interventions have concentrated on primary prevention, or preventing the first experience of IPV, IPV victimization has also been addressed through secondary and tertiary interventions that mitigate the adverse consequences associated with IPV victimization and prevent future occurrences across diverse populations [12, 27] . These interventions which have been shown to lessen harms for women who have experienced IPV include victim-centered services (i.e., domestic violence shelters) and evidence-based psychological interventions (e.g., traumafocused cognitive behavioral therapy) conducted by clinicians to help address depression, fear, trauma, and anxiety associated with IPV [31] . These interventions have been shown to reduce the short-and long-term negative effects of victimization.
Compared to IPV, primary prevention efforts for HIV have a more established evidence base, many of which are behavioral interventions that aim to reduce risk related to sexual behavior and drug use. CDC's HIV Prevention Research Synthesis (PRS) Project utilizes a set of criteria to systematically identify evidence-based behavioral interventions (EBIs) for HIV prevention [32] . These interventions are designated as 'best-evidence' or 'good-evidence' based on a specific set of criteria [33] . The EBIs target 1 3 a wide range of populations in the US and are customized to their individualized needs (i.e., low-income, Hispanic/Latina women, black/African American women, sex workers, recently incarcerated, drug users/women in drug treatment, child sexual abuse survivors, and high risk heterosexual women and their social network). They address multiple risk and protective factors such as life stability and employment, relationship communication, pregnancy, psychosocial risk factors, adolescent truancy, and IPV [32] .
Core Components
As a result of the high co-occurrence and the shared risk factors of IPV and HIV, we identified a need to assess the core components of dual-focused interventions and determine the efficacy of each strategy [34] [35] [36] [37] . To determine the core components of IPV and HIV interventions, we performed a content analysis of selected sentinel studies looking for similarities and differences. We had multiple reviewers analyze each study and then synthesized our lists of components. The authors identified and focused on 23 intervention core components after reviewing the literature (Table 1 ). This list of core components would form the basis of our subsequent reviews. Our analysis revealed that IPV prevention strategies consistently include common intervention components, such as an increase in awareness and knowledge regarding: assessing danger, effects of trauma, empowerment, power and control, safety planning skills, and social support (Table 1) [38] [39] [40] . Among the HIV field, we found that the strong evidence base in HIV prevention indicates more specific intervention components that are essential in positive behavior change. Other core elements for women may include: attitude (e.g., towards safe sex, condom use); correct condom use (skills); culturally/linguistically appropriate materials and information; decision-making (skills); empowerment (e.g., knowing a woman's sexual rights); gender norms/roles or masculinity/femininity; goal setting; knowledge/information; motivation/intention; negotiation about safer sex/ condom use (skills); normative influence (i.e., changing peer/social norms); other skills (e.g., communication, disclosure, stress); personal risk/vulnerability; personalized risk reduction plan; protecting family/significant others; self-efficacy; social support; and women's sexuality (having a positive view).
As previously stated, research has clearly shown the co-occurrence between IPV and HIV and the impact on women. Due to the frequency of co-occurrence, enacting prevention efforts for IPV and HIV simultaneously will provide the most public health value. Understanding the core components of IPV/HIV prevention efforts will [42, 43] . These recommendations are included in the National HIV/AIDS Strategy: Updated to 2020, which was released in 2015 [44] . CDC conducted the current systematic review as part of the Working Group's recommended action steps for each participating agency. Given the shared risk and protective factors associated with IPV victimization and HIV and the devastating health and social consequences that they pose to women, the identification and dissemination of dual-focused interventions through this systematic review can potentially reduce the prevalence and incidence of IPV and HIV and therefore improve the lives of vulnerable women.
Methods

Data Sources
Our systematic search was conducted by a specialist from the CDC Public Health Library Information Center (PHLIC). The CDC PHLIC specialist used keyword and indexing terms in the following domains: (1) intimate partner violence/or domestic violence/or battered women; (2) HIV/AIDS; and (3) prevention/intervention. The following electronic databases were searched during January 2016: EMBASE, Medline, PsycINFO, Sociological Abstracts, and the Cochrane Library for articles published prior to January 1, 2016.
Study Selection
Intervention studies were included in the review if they: (1) addressed IPV and HIV prevention; (2) enrolled an adult sample of heterosexual women (≥ 18 years old) or an adult sample stratified by gender; (3) were a randomized controlled trial (RCT) or rigorous quasi-experimental design (with a comparison group); (4) included IPV (i.e., experiencing physical, sexual, and psychological violence) or HIV (e.g., condomless sex and multiple sexual partners) outcome data; (5) were written in English; and (6) were published in a peer-reviewed journal any time prior to January 1, 2016. We limited our focus to adult women 18 years or older because of the previously discussed heightened vulnerability that this population faces. Studies were excluded if they focused exclusively on childhood sexual violence, adolescents, couples (without gender stratification), or only sampled men.
Data Abstraction
The data abstraction form was created by the authors based on the identified list of core components referent above and pilot tested among all authors using a single study. The authors agreed on 95% of initial codes and discussed the 5% of cases where codes diverged. Revisions were made to this form based on the pilot testing to ensure consistency and reliability across data abstraction questions. Once the form was finalized, two of the authors reviewed each study and coded according to the form. The authors then met to compare their codes and resolve coding discrepancies in order to determine final codes. The following variables were coded on the data abstraction form: study characteristics (study location and study date); participant characteristics (e.g., intervention focus, target population, race/ethnicity, age); baseline behaviors (alcohol and other drug use [cocaine, heroin, injection drug], STI and HIV status); design characteristics (e.g., whether they conducted formative research, had an ethnic-matched deliverer or gender-matched deliverer, etc.); intervention core component(s), intervention delivery (e.g., intervention setting, unit of delivery, intervention deliverer); study methodology quality (e.g., unit of assignment, unit of analysis, power analysis, intent-to-treat); and behavioral/ biological outcomes (e.g., sexual, physical, and psychological violence by an intimate partner; condomless sex, incident STI/HIV). Our approach of screening and coding studies separately based on program characteristics and outcome data is aligned with the process for systematic reviews recommended by the Task Force on Community Preventive Services (CPSTF) [45] . Screening program characteristics and outcome data independently, as recommended by CPSTF, prohibits one from making causal linkages between program characteristics and outcome data.
Intervention Component Coding
A significant element of this review focused on capturing the core components described in the interventions included in each study (Table 1) using the previously discussed synthesized list of core components. Data coding for core components was based on intervention descriptions. If the study did not mention a component, it was coded 'no' for that component. If the study did include a component, it was coded 'yes.'
Outcome Coding
Primary and secondary outcomes for interventions were also coded. The primary outcomes for IPV victimization included: sexual, physical, and psychological violence; IPV in general or composite (the specific forms of IPV were not provided or the authors combined at least two forms of violence-sexual, physical, and psychological). The primary outcomes for HIV included: condom use (vaginal and/or anal); number of sex partners; and incident STI/HIV (both medically determined and self-reported). The authors determined these outcomes were primary because they are direct mechanisms of HIV transmission (sex without a condom, multiple partners, etc.). All other outcomes were considered secondary because they are moderators and mediators between exposure and outcomes. Secondary outcomes included HIV knowledge, acceptability of physical violence by a man, communication with partner, self-efficacy, and depression.
Results
There were a total of 2573 potentially relevant citations identified using systematic search criteria, and 1041 duplicate citations were removed. This resulted in 1532 titles and/or abstracts that were independently screened by all authors (Fig. 1) . A total of 1453 citations were excluded because they did not meet the inclusion criteria, which resulted in 79 full-text articles that were reviewed for further detail. Ultimately, 14 studies (19 unique intervention arms) met the six inclusion criterion and are included in this systematic review ( Fig. 1 ). Out of the 14 studies, there were five studies that included two unique intervention arms [47, 48, 50, 51, 59] . The remaining nine studies only had one intervention arm [46, 49, [52] [53] [54] [55] [56] [57] [58] . In total, we reviewed the characteristics of 19 intervention arms.
Overview of Studies
The 14 studies (19 unique intervention arms) included in this review incorporated both IPV and HIV prevention strategies in the intervention arms [13, [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] . In six of the 14 studies, the intervention was adapted from a previous risk reduction behavioral intervention, and five of these interventions had previously been included in CDC's Compendium of Evidence-Based HIV Prevention Interventions [47, 51, 52, 57, 58] . In addition, three studies [48, 50, 53] were not adapted from previous interventions but are also included as risk-reduction evidence-based HIV behavioral interventions [60] . The 14 studies took place between 1994 (initial recruitment year) and 2012. Four were implemented in the US [48, 49, 52, 59 ] and ten were implemented internationally (Table 2) [13, 46, 47, 50, 51, 53, 54, [56] [57] [58] . The four studies that took place in the US were primarily in urban locations such as New York City, Miami, and Portland, Oregon. Of the ten international studies, eight were conducted in Sub-Saharan Africa, specifically Uganda and South Africa. Other international locations included Mumbai, India and Mongolia, East & Central Asia (Table 2) . None of the studies reported cost or cost-effectiveness data.
Study Participant and Intervention Characteristics
Although all of the interventions included IPV and HIV components, the specific intention of the interventions varied. Intentions of interventions fell into three themes: prevention efforts (primary, secondary, tertiary) to decrease the behavioral risk of HIV among women who had experienced or were at risk for experiencing IPV (physically, sexually, and/or psychologically; four interventions); prevention efforts directed towards women at-risk for HIV who may have also been at risk for IPV due to circumstantial vulnerabilities (e.g., sex workers, women involved with the criminal justice system, women who use alcohol or other substances; seven interventions); and prevention focusing on ameliorating conditions (e.g., poverty, power imbalances, harmful gender/cultural norms, etc.) that make women vulnerable to both IPV and HIV (7 interventions; Table 2 ). These themes were not mutually exclusive as there was overlap among studies-studies incorporated elements of more than one of these themes. For example, some studies that focused on preventing HIV and IPV also focused on ameliorating social conditions [59] . Given the previously identified shared components between HIV and IPV, the efforts may have been mutually reinforcing, i.e., prevention efforts directed towards IPV prevention may have also yielded benefits for HIV prevention.
Among the study participants, the mean age across the studies was 32 years. Among the US studies (75%) that reported poverty, half (51%) of the women were living below the poverty level (or < $1000/month). Four studies reported HIV-positive status, which ranged from 13% of women to 52% of study participants [13, [56] [57] [58] . The majority of studies (12 studies; 88%) reported using a theory and/or framework to guide the intervention. The ones most frequently reported included: social cognitive theory (29%), empowerment theory (29%), and feminist theory (21%). Half of the studies reported using culturally appropriate materials, and two studies (14%) used gender-appropriate materials. Moreover, four studies (27%) reported using an ethnically matched deliverer, and six studies (43%) reported using a gender-matched deliverer. Nine studies (64%) conducted formative research, three studies (21%) formed a community advisory board, and only one study (7%) was trauma-focused (data not shown).
Intervention Delivery, Intensity, and Study Methodology
Intervention delivery, intensity, and study methodology are presented in Table 3 . Baseline sample sizes ranged from 34 to 6702 participants. The majority of the interventions were delivered in a group setting (12 studies; 86%) compared to one-on-one delivery (6 studies; 43%; not mutually exclusive). Eight interventions (57%) were delivered in a public area or the community; three interventions (21%) were delivered at a clinic (family planning clinic, drop-in clinic, and HIV treatment clinic); two interventions (14%) were delivered at a participant's residence, and three interventions (21%) were delivered at a domestic violence shelter, a film show, and soap opera groups. Additionally, the interventions were delivered by different types of personnel including research staff, health care providers, field workers, counselors, police officers, and community workers. The most frequent deliverer was a facilitator (four studies; 29%) or a peer (three studies; 21%).
The number of intervention sessions ranged from two to 12 (average was six sessions) with an average duration of 1.6 h per session and an average of 7.6 total intervention hours ( Table 3 ). The time span of the interventions ranged from 1 day to over 4 years, and the follow-up time periods ranged from 2 weeks to approximately 34 months postintervention (Table 3 ). In addition, control groups received a wide variety of programming: some control groups received combined IPV and HIV-related content; some included only HIV-related content (including standard of care testing and counseling services); others offered general health and wellness information, knowledge, and skills training, referrals to agencies, and presentations about local community services). None of the control groups received information only related to IPV and not HIV. In almost one-third of the studies (5 studies; 36%), the control participants were waitlisted and did not receive anything until the intervention was complete. The range of control sessions was one to three (average was 2.1 sessions), and the control sessions lasted between 1 and 2 h with an average of 4.4 h. Almost all of the studies (13; 93%) used random assignment and one study allowed participants to self-select (Table 3 ) [56] . Eight studies (53%) reported information on random assignment (e.g., using a random-numbers table or computer program) and allocation concealment (concealing which participants are allocated to each group). Moreover, all of the studies used intent-to-treat analysis (analyzing participants as originally assigned regardless of their intervention exposure).
IPV and HIV Intervention Core Content
Examining intervention core content was an integral part of this review (Table 4 ). More than two-thirds (68%) of the interventions provided knowledge/information on topics related to IPV and/or HIV and AIDS (e.g., distributing a pamphlet describing safe sex behaviors; eight interventions), taught skills for negotiation about safer sex/condom use (six interventions), and offered other HIV-related skill building (e.g., communication, disclosure, and stress reduction). Only one intervention (5%) included information on the effects of trauma (PTSD/anxiety). Many interventions incorporated discussion (n = 12; 63%) or role-playing (n = 10; 53%) when delivering intervention content (data not shown).
Outcomes
The studies that we reviewed ranged from a total of two to eight primary IPV/HIV outcomes. The study by Weir and colleagues [59] analyzed two intervention arms together and compared them to the comparison arm. One study did not report outcome data by intervention versus comparison groups (the authors analyzed the intervention and comparison groups separately); [47] and thus, we did not include in the outcomes table. Although the intervention addressed both violence and HIV risk, two studies did not measure IPV outcomes [48, 56] and three studies did not measure HIV-related outcomes (e.g., condomless sex, condom use, number of sex partners, incident STI/HIV) [46, 51, 53] . In addition, two studies reported either incident STI [52] or HIV [13] and both used biological measures (Table 5) . Authors created a name for the intervention; no intervention was provided in the article Our results show that overall, seven studies (54%) reported having at least one statistically significant effect on a primary IPV (sexual, physical, and psychological) or HIV-related outcome (condomless sex and condom use) [49-51, 53, 57, 59] and one study (7.7%) [58] did not have a statistically significant effect on a primary IPV or HIVrelated outcome (Table 5 ). Twelve studies (92%) had at least one non-significant primary IPV or HIV outcome and four studies (31%) had mixed results (the specific IPV or HIV outcome had a positive statistically significant effect at one time point and a non-significant effect at another time point). Only one study (8%) had statistically significant effects on both a primary IPV and HIV outcome [57] . Several of the studies with significant findings incorporated microfinance and/or gender equity and a theory or framework related to empowerment, feminism, and/or power and gender. The secondary outcomes included: increased HIV knowledge, reduced perception of barriers to condom use, increased partner communication about sexual matters, reduced misconceptions about HIV, greater self-confidence, and reductions in depression and substance use (drugs and alcohol).
Discussion
This systematic review examined the published literature on dual-focused (IPV and HIV) victimization prevention interventions for women. We identified 14 studies, with 71% (ten studies) conducted internationally. Three themes emerged from reviewing the focus of the interventions: prevention efforts to decrease the risk of HIV among women who had experienced or at risk for experiencing IPV; prevention efforts directed towards women at-risk for HIV who also may be at risk for IPV; and prevention focused Category: OR odds ratio, RR risk ratio, PRR prevalence rate ratio, IRR incidence rate ratio, a adjusted, NR not reported; a on ameliorating conditions (e.g., poverty) that make women vulnerable to both IPV and HIV. The overwhelming majority of interventions included content focused on providing IPV and/or HIV knowledge/information, teaching condom use and safer sex negotiation skills, and offering HIV-related skill building (Table 4 ). In addition, more than half of the studies found at least one statistically significant IPV or HIV primary outcome. Only one study found statistically significant outcomes for both an IPV and HIV primary outcome (sexual violence and condom use among non-sex workers; Table 5 ) [57] . The interventions that address both HIV and IPV in adult women included a wide variety of approaches, components, populations, and methods. Due to the disparate contexts of each study, it is difficult to make generalizations and comparisons between studies as well as establish causality between a specific intervention component and HIV/IPV outcomes. However, the identification of 14 dual-focused studies (19 unique interventions) is a significant step in understanding and addressing this intersection and provides useful information to guide future research and program development. Insight into the syndemic of IPV victimization and HIV will help practitioners develop and deliver primary, secondary, and tertiary prevention interventions. This systematic review gives us useful information to address this epidemic because by describing characteristics of existing interventions, we have an idea of what factors to consider when developing and implementing future interventions-i.e., intended purposes, target populations, theories of change, dose/response levels, and possible outcomes. Our review of these studies and the existing evidence base of effective interventions suggests that efficacious interventions utilize multiple strategies with multi-pronged, multilayered approaches (e.g., both individualized and grouporiented) to address the complex syndemic of IPV and HIV. Microfinance (providing loans to poor individuals to help generate income), for example, which has previously been proven efficacious for preventing IPV victimization, was included in the IMAGE intervention along with other more traditional health components [53] . The group that received the program with both microfinance and traditional health components was shown to have higher levels of economic well-being than matched control villages, which lends support to the hypothesis that combined approaches can achieve broader health and social benefits that are protective of both IPV and HIV. Similarly, the Women's CoOp studies by Wechsberg et al. [58] , which included relational, community and structural supports like offering women assistance with food, clothing, transportation, and child care were associated with positive outcomes with regard to both issues. Taken together, this information underscores the need for multi-sectoral, systems-level approaches to address this syndemic. Furthermore, many of the studies that yielded a significant effect on an IPV or HIV outcome Table 5 (continued) incorporated empowerment theory, feminist theory, and/ or theory of power and gender [49, 51, 54, 57, 58] . These theories addressed self-efficacy, assertiveness, and communication skills for the purpose of empowerment. Women in these studies may have been empowered by the skills that they developed through the trainings, and as a result, were able to take concrete actions to decrease their risk of IPV and HIV. This information supports the use of empowerment models in prevention programming.
Growing the evidence base of dual-focused interventions may entail further studying risk and protective factors for this syndemic and researching the dissemination, uptake, and possible adaptations of these identified interventions based on cultural context. Possible adaptations may include: applying an intervention that had been effective in one setting with one population to another setting or population; varyingresponse and exposure times; incorporating additional core components; and changing implementer types. An intervention that is effective in the US may also yield positive results if applied in an international setting. A model for this may be the Women's Health CoOp mentioned above, which was originally developed in the US (North Carolina) and then adapted for international contexts including South Africa, Russia, and Asia [57, 58] . Interventions that were implemented in urban areas may also work if implemented in rural areas, e.g., Project FIO (the Future Is Ours) [48] . However, significant attention and consideration should be given to appropriate adaptations of these interventions across disparate cultural contexts. In addition, we suggest broadening the scope of evaluation of existing studies to test if interventions that yield outcomes for one of the public health issues (either IPV or HIV) also yield outcomes for the other public health issue, i.e. interventions that decrease physical IPV may also decrease risk of condomless sex. Finally, since a large number of studies were excluded from our review because they were not experimental or quasi-experimental, we identify a need for more rigorous evaluation of existing interventions in order to build up the evidence base of dualfocused interventions. By disseminating these interventions for implementation in varying contexts and rigorously evaluating their outcomes, we may gain more clarity as to the specific intervention content needed to prevent both issues.
In addition to programmatic adaptation and modification, it also may be helpful to vary the level of programmatic intervention. The interventions described in this systematic review were delivered to individuals and small groups. To achieve a broader population-level impact, additional interventions at the outer level of the social ecology (i.e., community and structural/policy approaches) are needed, especially since many of the IPV victimization strategies concern policy approaches [29] . These types of interventions could include: additional microenterprise services, (providing loans to poor individuals to help generate income) social norms campaigns, and gender equity policies [53] . By changing environments and conditions in which women live, there is potential to impact the shared underlying risk factors associated with HIV and IPV victimization and simultaneously prevent both of these issues.
It may also be advantageous to incorporate a dual-focused approach into extant surveillance systems and Notice of Funding Opportunities (NOFOs), formerly called Funding Opportunity Announcements (FOAs). According to Sharon Smith, PhD, the current NISVS instrument (2016-2017) includes a question about a woman's HIV status which will allow researchers to further obtain information about prevalence of IPV and HIV among women (Sharon Smith [zhp5@cdc.gov], email, September 21, 2017). National HIV Behavioral Surveillance (NHBS) may similarly incorporate IPV victimization questions to gain additional information. Among the CDC-supported EBIs (e.g., sister-to-sister and connect) [61, 62] , there is opportunity to incorporate aspects of IPV prevention programming such as training women on communication skills and educating them about power dynamics in relationships [63] . Similarly, among NOFOs for IPV and sexual violence prevention, there may be latitude to address elements of HIV prevention programming like condom use and testing. These dual-focused interventions may include the identified shared components between IPV and HIV and also include feedback from women. This practice has been exemplified by Rountree and Mulraney [64] who interviewed a diverse group of IPV survivors who stated that HIV risk reduction needs to include free HIV testing, transportation, child care, housing, self-esteem, life skills, communication, negotiation skills, and educational and employment attainment [64] . Implementation of these dual-focused prevention efforts may inform intervention research, and in turn, this research will inform further prevention efforts. This cycle will provide for a practice-toresearch and research-to-practice feedback loop.
In the current systematic review, none of the 14 studies included information related to cost associated with implementation or cost-effectiveness data. When public health funds and resources are scarce, it is critical to understand the utility of a dual-focused intervention. By addressing IPV and HIV together, we may jointly reduce costs associated with both. Future research may examine the costs and costeffectiveness of dually addressing these health challenges.
Limitations
There are several limitations to this review. First, gray literature, non-peer-reviewed publications, and qualitative studies were not included. This review focused on studies that fit the inclusion criteria, which was further limited by the paucity of existing intervention-based studies examining both IPV and HIV prevention. Moreover, as an artifact of the inclusion criteria used for this review (i.e., control group), outer level programs of the social ecology (i.e., community and structural/policy approaches) may not have been included. The designs of the studies in this review (randomized controlled trial and quasi-experimental design) may not align well with community-level or policy-level interventions that are typically designed differently (i.e., regression discontinuity). Additionally, there may have been search terms related to components of dual-focused interventions that our search terms criteria or the Medical Subject Headings (MeSH ® ) terms did not capture and therefore their corresponding studies are not reflected in this review. Additionally, there was no MeSH ® term for 'violence' [65] . We only reviewed the information reported in the published manuscripts and did not review the intervention manuals for each study, which may have provided more detailed information regarding core components. Due to publication bias, interventions that produced null findings and are therefore less likely to have been published may have been missed since this review only included the published literature. Nonetheless, this review adds much needed information to the scientific field by examining dual-focused interventions.
A major gap in the literature, and therefore opportunity for future research, stems from the lack of interventions targeted to disproportionate risk groups. As previously stated, only four studies reported the women's HIV statuses [13, [56] [57] [58] . We identify a need to target HIV-positive women for such interventions; however it is also important to maintain confidentiality and cognizance of other ethical issues (e.g., informed consent) when collecting information about a woman's HIV status. In addition, only three studies specifically targeted women who have experienced IPV [13, 49, 54, 56] . Given the co-occurrence between IPV and HIV, it is important for interventions to specifically target women who have suffered at the crossroads of both conditions. Although several studies included racial and ethnic minority women as well as low-income women, other marginalized groups were not included (e.g., transgender women). Also, only one study included female sex workers [57] , which have been identified as at increased risk for HIV and IPV [66] [67] [68] . Future research on dual-focused interventions could potentially include targeted recruitment of these sub-groups (i.e., transgender women, sex workers) to achieve a representative sample. Related to this lacuna of targeted interventions is our inability to assess causality and directionality of the IPV/HIV relationship. Although research shows that women may experience IPV following disclosure of their HIV-positive status, we cannot prove that HIV was the only factor that resulted in the women experiencing IPV. There may have been other contributory factors to the IPV outcome such as alcoholism, substance abuse, mental health disorders, and generalized community violence. In addition, while this review discusses IPV occurring after HIV contraction, there is also evidence of IPV occurring prior to a woman becoming infected with HIV. Longitudinal studies are needed to further assess the causal and directional relationship between HIV and IPV [69] .
Conclusion
IPV and HIV are not isolated phenomena but overlap and interact in ways that can cause serious emotional and physical health conditions among women. Though there is still much work to be done on intervention research and development, this review represents an important contribution to help the field in identifying interventions that address the intersection of IPV and HIV. Despite the limited number of studies contained in this review and the paucity of positive findings on outcomes for both issues, our synthesis of the evidence base of dual-focused interventions serves as a launching point for future research about intervention effectiveness. We believe that our recommendations for future research, particularly about more targeted approaches, will especially help grow the evidence base on IPV which, as stated earlier, is less developed than that of HIV. This heightened knowledge about the syndemic will help guide prevention programming efforts at the community-level for women at-risk for IPV and HIV, i.e. referring IPV victims to HIV prevention services and linking HIV-positive women to IPV prevention programs. These efforts could ultimately work to improve the quality of life for women who suffer at the crossroads of these two devastating public health issues and reduce the overall burden to society posed by both of them.
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